DOCUMENT RULES DATA STRUCTURE AND 
METHOD OF DOCUMENT PUBLICATION THEREFROM 

DESCRIPTION 

RELATED APPLICATIONS 

5 An example of a preferred user interface is described in U.S. Patent 

Application No. 10/ (Attorney Docket No. ) 

entitled "User Interface for a Document Component Management and Publishing 

System" and U.S. Patent Application No. 10/ (Attorney Docket No. 

) entitled "Document Component Management and Publishing 

10 System" both to Reulein et al. 5 filed coincident herewith, assigned to the assignee of 
the present invention. 

BACKGROUND OF THE INVENTION 

Field of the Invention 

1 5 The present invention is related to document component management and 

publishing and, more particularly, document rules and a data structure for generating 
and publishing complete individual documents from multiple document components 
for each of a number of individuals or entities, such published documents being 
custom tailored for each intended individual or entity. 

20 

Background Description 

Enterprises face challenging document management problems in today's 
publishing environment. The challenges are spread over several areas of creating 
and publishing a document. These areas include generating personalized 
25 (customized) documents for a particular entity or condition, managing document 
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components, (e.g., sections of document text or graphics) that are utilized as a part of 
hundreds or thousands of different document types within an organization, making 
certain that output for various media (i.e., paper, CD, Internet, etc.) is consistent with 
regard to content and styling ("look and feel") for all documents produced by the 
enterprise and archiving these documents for audit and retrieval purposes. 

Generic, or non-personalized/customized, documents can often be generated 
by assembling base document components or utilizing a base document template for 
document production. However, for large enterprises or companies working with 
complicated documents, documents often must be personalized or customized based 
upon various conditions that may or may not apply to each particular document. 
Examples of these condition types are state or federal regulations that mandate 
certain disclosures or statements be contained in specific places (and with specific 
styling) within a document, differing transaction types that require specialized 
language, and the insertion of specific data in order to personalize a particular 
document (e.g., recipient name and address or transaction specific information 
applicable to that one document). 

Many organizations attempt to manage their document production using a 
series of templates which form the base for each document type that they are 
required to produce. This often entails a team of employees managing the templates 
and manually editing each document to personalize or customize them with 
transaction specific information. In addition, the templates often contain sizeable 
amounts of text or graphics that are re-used in one or more other documents. This 
re-used text could be as small as a word or a company logo, or as large as a multi- 
page section of text. These components are the lowest common denominator of 
document text for an organization. One of the significant problems with template 
management is that maintenance of the re-used text throughout the templates is often 
a burdensome task. When a heavily re-used component needs to be modified, users 
may be required to search through thousands of document templates in order to find 
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and update all instances of the component. This process is resource intensive and 
prone to errors. 

Consequently, there is a need for a document component management tool 
that manages document components for document production, rather than managing 
templates. In addition, there is a need for a system that can personalize and 
customize documents in an automated fashion based upon client specific business 
rules free from human intervention and management of the document creation and 
publishing process, improving document publishing efficiency. 

SUMMARY OF THE INVENTION 

The present invention is a data structure and method of automatically 
creating a plurality of individually customized documents, each for a corresponding 
one of a plurality of individuals. Document components are created and stored. 
Document, condition and action rules governing document assembly are created and 
stored. Document specific data and text specific to individuals is provided with a 
document request that initiates assembly of a document. Each requested document 
is assembled automatically in response to the rules and provided data and text. 

It is a purpose of the invention to manage component level document 
production and control the creation and editing process through a workflow process; 

It is another purpose of the invention to produce personalized and 
customized documents in an automated fashion tailored to client specific business 
rules; 

It is yet another purpose of the invention to reduce reliance upon human 
intervention and knowledge in document creation and publishing, thereby 
significantly improving document publishing. 
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BRIEF DESCRIPTION OF THE DRAWINGS 



The foregoing and other objects, aspects and advantages will be better 
understood from the following detailed preferred embodiment description with 
reference to the drawings, in which: 

Figure 1 shows a block diagram of a preferred embodiment document 
component management system; 

Figure 2 is an example of an application architecture framework; 

Figure 3 is a flow diagram showing an example of three document ordering 
methods; 

Figure 4 is a flow diagram showing an example of a preferred authoring 
process, wherein users (authors) edit, review and approve existing or new documents 
or text through a Browser-Based Interface in a workflow controlled process; 

Figure 5 is a flow diagram showing an example of rules selection; 

Figure 6A shows an example of a Rule Table wherein rules are organized as 
rows with identifiable variable fields in columns; 

Figure 6B shows an example illustrating a Condition Table; 

Figure 6C is an example of an Action Table. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Turning now to the drawings and more particularly Figure 1 shows a block 
diagram of a preferred embodiment document component management system 100. 
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Users interface with the system 100 through one or more connected terminals, e.g., a 
personal computer (PC) 102 or the like. A preferred embodiment user interface (UI) 
or graphical user interface (GUI), accessed from the terminals 102 and interfacing 
users at the terminals 102 with the rest of the system. Preferably, the User Interface 
is web browser based, such that each user can access the system through a point to 
point connection, a virtual private network or over the Internet. An example of a 
preferred user interface is described in U.S. Patent Application No. 

10/ (Attorney Docket No. ) entitled 

"User Interface for A Document Component Management and Publishing System" 
filed coincident herewith, assigned to the assignee of the present invention. An 
extensible Markup Language (XML) conversion unit 104 converts stored XML 
components to word processor files for editing by users and also converts edited or 
new components (e.g., with deletions, insertions, etc.) back into an XML format for 
storage, production, future edits and other use. 

Published documents and XML document components are stored in one or 
more repositories 106 for subsequent retrieval. The repositories 106 also maintain 
document type definitions (DTDs) 108, workflow tracking data 112, rights 
management information 1 14 and audit/reporting data 1 16. A rules configuration 
unit 118 builds rules blocks which contain the instructions necessary to assemble 
and customize document components into a complete XML document. 

Assembly unit 120 executes the rules which are loaded into the configuration 
unit 1 18 to assemble the document components and insert and/or remove specific 
information, such as variable data variable text. The assembly unit 120 passes a 
copy of each final document to the publishing unit 122 for publication. Publishing 
unit 122 publishes the completed document as a file 124 in a user specified format 
(typically an uneditable format) for publication on one or more output media 
including printed on paper, fixed on a reuseable computer media (e.g., CDROM) or 
as a web viewable file. It should be noted that subsystem and unit are used 
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interchangeably herein and, are not intended to convey different meanings unless 
specifically set forth as such. 

Users may use the User Interface to request document components or full 
documents for viewing or editing. Such documents will be presented to users in a 
word processor or text file. Upon request, the XML conversion subsystem 104 
converts either individual components or documents to a file for viewing or editing, 
e.g., by inserting the file into a selected workflow. Final documents are created by 
the publishing subsystem 122 and may be published on output media, e.g., printed 
by a local print facility on a PC as a PDF and/or in hardcopy by a connected printer. 

So, authors at a terminal 102 create new document components (e.g., author 
a new document component or, edit existing component) using a typical state of the 
art text editor, XML editing tool or word processor, such as Word from Microsoft 
Corporation. All user interaction with the system 100 including with all subsystems 
is through the User Interface at a terminal 102. An author/editor passes new or 
revised components through the User Interface for storage in the repository 106. 
Authors create new (or modify existing) text components, for example, using their 
word processing application. The components are then converted preferably into 
XML, using a suitable XML conversion process. Users interactively pass all system 
function commands through the UI at a terminal 102. System functions available 
through the user interface include administration, searching, viewing (documents 
and components), ordering, workflow, reporting and audit. 

The conversion unit 104 converts XML components and documents back and 
forth between XML and word processor format. When an author selects text, such 
as a component or document for editing or viewing, the conversion unit 104 converts 
the selected text to word processor or other viewable format. Client specified 
formatting instructions guide this conversion. Users may search the repository 106 
either for individual XML components or complete documents, which can be 
assembled into a document upon request by the assembly subsystem 120. The 
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repository 106 also contains an archive of each published document, preferably, in 
portable document format (PDF). Users can search the repository 106 to view and 
print these archived documents. 

Each DTD or schema 108 is a standard blueprint for the permitted 
construction of a document. DTDs 108 are used to validate proper assembly and 
structure of each document prior to publication. Any document that does not 
conform to the appropriate DTD is not published and evokes an error message. A 
DTD may be custom developed or industry standard DTDs may be utilized. DTDs 
are used by XML and SGML parsers to validate proper document construction, 
which ensures and maintains consistency. For example, a DTD may mandate that a 
certain section of a document contain a traditional paragraph structure. If a 
document contains a bulleted list in that section, it will not be validated against the 
DTD and the system may produce an error message. 

Style specifications 1 10 are used by the publishing unit 122 to establish and 
maintain document style for published documents. Style specifications specify 
document print formatting, e.g., font type, bolding, italics, column organization, etc. 
One or more of the numerous available publication formats may be selected for 
publication. Documents may be published in a variety of industry standard formats 
including postscript, PDF, HTML and metacode. Published document files may be 
output in hard copy, fixed on a CD ROM or placed on a website using hypertext 
markup language (HTML), XML or the like as selected by the user. Different output 
formats are styled by different style specifications. 

The workflow unit 1 12 directs the assignment of tasks within each project to 
applicable users, each user having a specifically assigned role within the given 
project. It is understood that each user's role may vary from project to project. The 
preferred embodiment system provides a graphical representation with different 
colors and boxes depicting the current status of the particular project. Each project 
workflow is configurable on a client-by-client basis. The rights management unit 
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114 assigns users with read/write permission, security access and other system-level 
rights. The audit unit 116 tracks XML components to provide a full audit trail for 
each component. The audit trail among other things, contains a list of prior versions 
for each component accompanied by the name of each user making corresponding 
edits and date information, e.g., the time/date of each edit. Also, the reporting unit 
116 reports user productivity capabilities, as well as document ordering and other 
selected information. 

The assembly subsystem or unit 120 assembles XML components into a 
completed document based on selected Boolean logic rule statements that are 
themselves assembled from the appropriate business rules. Document assembly is 
further described in detail hereinbelow with reference to rules assembly. The 
assembly unit 120 interrogates client specific document assembly rules and applies 
the rules to specify replacement, deletion or insertion of variable text and variable 
data, as appropriate. Users may elect automatic insertion of variable data into 
appropriate fields within documents. Alternately, users may interactively through 
the UI, enter the data in a variable data screen. 

The publishing unit 122 receives complete XML files from the assembly unit 
120 and publishes documents from the received XML files in an industry standard 
format that may include postscript, PDF, HTML and metacode. 

Accordingly, the document component management tool and system of the 
present invention is multi-faceted, allowing authors to create a document as well as 
components for the document. Those document components are stored in the 
repository 106 for document assembly. Also, using the system user interface, an 
author may choose to recall and re-edit a previously stored document components, 
each of which may be a part of one or more documents. Once the document 
components are stored in the repository 106, the components may be included in any 
document generated by a user, simply by ordering the document and providing the 
necessary variable data to select the components and complete the document. 
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Business rules may also point to kitting and packaging instructions for a particular 
document. Thus, a better understanding of the operation of each of these preferred 
embodiment document component management system units and the processes 
running therein may be better understood with reference to a preferred embodiment 
application architecture framework. 

Figure 2 is an example of an application architecture framework 130 of a 
preferred embodiment of the present invention. At its highest level, this preferred 
embodiment includes a presentation layer 132, an application layer 134 and a data 
layer 106, which is the one or more repositories in Figure 1 . The presentation layer 
132 is a user interface subsystem that interfaces users with the application layer 134. 
The application layer 134 receives data from the data layer 106 and commands from 
the presentation layer 132. Users may include an author 142, a document specialist 
146, administrative users 148, users 150 reviewing reporting data, users 151 
searching for components or documents and users who order documents 140 to 
production. An author 142 creates new components and may edit existing 
components. A document specialist 146 has specific knowledge of document 
languages, e.g., XML. Document specialists 146 may provide direct XML editing 
and tagging, as well as DTD development and maintenance. An administrative user 
148 may add users, modify user profiles, create user security profiles, create 
workflow projects and modify workflow templates. It is understood that the same 
individual may act in each of these capacities depending upon the user's particular 
action. 

The presentation layer 132 or, User Interface Subsystem, translates screen 
level user requests into application level objects that are forwarded to the application 
layer 134 for transaction processing. The User Interface Subsystem 132 also 
responds to user requests, formatting and displaying screen level results from the 
application layer 134. Preferably, there are five major work processes in subsystems 
in the User Interface Subsystem 132. These five major processes are an ordering 
process 152, an authoring process 154, an administration process 156, a reporting 
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process 158 and a searching process 159. All work processes are accessible through 
a browser-based GUI. The browser-based GUI may use Java Server Pages (JSP) for 
presentation. 

The application layer 134 contains the document application subsystems, 
each running a document application process and, may include a batch file handler 
162, a conversion subsystem 164, a rules assembly subsystem 166, the repository 
control subsystem 168, the publishing subsystem 170, the reporting subsystem 173 
and the rules administration subsystem 174. The application layer 134 
communicates with the data layer 106 through standard database calls. The data 
layer 106 passes data back to the presentation layer 132 through the application layer 
134 using standard programming interface methods. In this example, the data layer 
106 includes a Master XML repository 176, a workflow staging repository 178, a 
rules repository 180, an archive repository 182, and a statistical repository 184. 

Figure 3 is a flow diagram showing an example of the ordering process 152. 
Users 200 can order documents directly from a browser interface 202. Each order 
may be a manual data entry order 204 or an automated data entry order 206. Also, 
orders may be generated through automated system triggers in a batch process 208 
via an application program interface (API) from an external database 208. An order 
file 212 linked with a variable data store 210 contains variable data associated with 
each order that is passed to the assembly subsystem 166 for insertion in the 
document for publication by the publishing subsystem 170. 

Using the browser-interface 202, the user 200 may provide packaging 
instructions, and provide variable data. A user 200 places a document order by 
selecting the document using a document repository search screen in the browser 
interface 202, e.g., from a terminal. Document search results are returned through 
the browser interface 202, allowing the user 200 to view each full document using a 
word processor and, if desired, order the full document being viewed. When 
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ordering a document, the user 200 may select to enter data manually 204 or for 
automated data entry 206. 

If the user 200 selects manual data entry 204, the browser interface 202 
prompts the user 200 to enter all variable data required for the document. 
5 Optionally, users 200 may place orders where variable data is provided via a client 
supplied variable data file 210. Additionally, orders may be generated through 
automated system triggers in a batch process 208 via an interface from an external 
database. The batch file handler 162 pulls order information from the order file 212 
and the associated variable data from the variable data store 210 and invokes the 
10 assembly subsystem 166 to assemble the document. Once assembled, depending 

upon the type of output requested, the file is directed to the publishing unit 170 and 
to the output file 214 in the selected format. 

Figure 4 is a flow diagram showing an example of an authoring process 
wherein users (authors) edit existing or create new documents or components 

1 5 through a browser based interface. All previously created document components are 
stored in the master (XML) repository 176. Typically, a user initiates each project, 
setting it up and selecting an appropriate workflow process template for the 
document/component requested for editing. A user with the appropriate permission 
may search the repository for a document or a component. When a user searches for 

20 a component, the system allows the user to view a list of all documents of which the 
selected component is a part. Likewise, when a user searches for a document, the 
system allows the user to view a list of all components that are contained within the 
selected document. One option available to the user is to create a new project and 
assign a document or component to the new project. Each project is created by 

25 selecting a workflow template and assigning a project name. If applicable, users are 
added to the project as determined by the workflow template. After the project is 
created, selected components are locked in the master XML repository 176 to 
prevent another user from editing them. The workflow staging repository 178 
contains text that is currently within a workflow project. Authors can check out and 
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edit each document/component for which they have been assigned within the 
workflow template. Once a file is checked out for editing, the repository control 
subsystem 168 manages the document/component, tracking changes and versions. 
Changes are reviewed and approved by designated approvers in accordance with the 
applicable workflow template and, once approved, the approved 
document/component is sent to production update. 

So, first in step 220, the user selects the document/component to be edited or 
authored and, in step 222 sets up the project. The component(s) are checked out of 
the master XML repository in step 224 and locked for version integrity from other 
projects that might require changing the same document/component. Whenever a 
document is checked out that includes a previously locked component, the 
previously locked component is provided read-only to the author. If a component is 
selected for editing in step 226, it is passed directly from the repository through the 
conversion subsystem, which converts it to a word processor file format and then, 
makes it available to the project for editing. If a document is selected, the assembly 
subsystem creates the document, and in step 228 passes the XML document file to 
the conversion subsystem, which converts the XML document to a word processor 
format file and includes the converted document in the project. In step 230 the word 
processor file is stored in the workflow staging repository 178 for subsequent 
editing. Authors are then notified and the project is placed in a user inbox in step 
232. 

Designated authors may check out (i.e., download a local copy) word 
processor formatted documents/components for their assigned project in step 234 
through the browser-based interface. Each local document or component is editable 
using an appropriate word processor. Upon completing any edits, in step 236 the 
edited local document/component is checked back into the workflow staging 
repository 178 (uploaded) for subsequent workflow processing. Next, in step 238 
the project is forwarded to the next designated work flow step for approval as 
determined by the selected workflow template. In step 240, the approver, reviews 
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the document/component and either sends it back to the author for additional editing 
or approves the edited document/component. The final state of each approved 
document/component are passed to a document specialist user in step 242. 

In step 244 the document specialist identifies each component that has 
changed in the project. In step 246 revised XML components are mapped to 
appropriate Document Type Definitions (DTD) and/or schemas and style 
specifications which identifies any further modifications that may be necessary as a 
result of text revisions. If any are identified, the document specialist implements 
such modifications. In step 248 the document, DTD and style sheet are loaded into a 
testing area where the document is tested to verify the document integrity. A 
"proof document (such as a PDF file) is returned to a workflow designated user for 
approval. After the user approves the proof, in step 249 the document specialist 
checks the XML components into the Master XML Repository and updates the 
production database. Preferably, document specialists convert word processor files 
to XML and use an XML editor to modify XML component text and tags. 

Users with administrative permissions can access the functions within the 
presentation layer 132 and perform administration tasks such as creating/adding and 
modifying user profiles, user permissions, administering security, create and modify 
workflow templates and projects, etc. 

Using the browser-based interface, the reporting work process 158 allows 
users to view standard reports. A user may choose any or all of the available 
standard reports from a predefined list and print the selected reports or view them 
online in a viewable format (e.g., HTML or PDF). State of the art report generation 
tools generate the reports which may be sent to the user as email. Optionally, 
custom reports may be generated in response to particular user requests. 

The repository control subsystem 168 stores and manages all data 
including XML components, constructed viewable document instances, request and 
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variable data and workflow data. Each repository 176, 178, 180, 182, 184 can be 
queried in a number of ways and by a variety of users. For example, standard and 
ad-hoc reports can be developed from data in the repositories 178 and 184 using a 
predetermined set of attributes. User queries (e.g., by customer service and support) 
5 may include viewing existing documents (e.g., in PDF format) through the browser- 
based interface. 

The assembly subsystem 166 of Figure 2 assembles approved document 
components into completed XML format documents. The assembly subsystem 166 
accepts all document order requests, whether submitted by users using the browser- 
based interface or received as document batch orders from the batch handler 
subsystem 162. The assembly subsystem 166 assembles document components 
according to predefined assembly rules and inserts or deletes the unique variable text 
and, then, inserts data from variable data files in response to tagged attributes of the 
specified XML components. After the document is complete with the appropriate 
text and data, the assembly subsystem 166 forwards the specific XML files to the 
publishing subsystem 170, which applies a style specifications to the assembled 
XML document components and, publishes XML files into a formatted document, 
as specified in the particular order. 

The assembly subsystem 166 uses assembly rules from the rules repository to 
20 determine which document components are necessary for any particular type of 
requested document and to guide component retrieval from the component 
repository. Assembly rules are external to the component repository and dictate how 
the assembly subsystem 166 assembles components from a base document, 
determines how rules are applied for each component, to variable text and to 
25 variable data. Style specifications in the publishing subsystem dictate document 
style. 

The Publishing Subsystem 170 is an integrated, commercially available 
package, such as XML Professional Publisher from XyEnterprise Solutions, Inc., for 
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example. The publishing subsystem 170 creates individual output files from the 
previously assembled XML file by applying predefined style specifications. Each 
document is linked with output instructions in a job file, such as directing that the 
document be sent to a fulfillment center or to a web content management system 
directory. The publishing subsystem 170 manages output production to a variety of 
industry standard formats including postscript, PDF, HTML and metacode. 

Figure 5 is a flow diagram 250 showing the process for the rules assembly 
from document order to the hand-off to the publishing subsystem of the completed 
XML files according to a preferred embodiment of the present invention. Business 
rules may be classified as Document/Group (kitting and packaging) rules, Base 
Document Selection rules, Component Selection rules and Variable Text Insertion 
rules. Each specific document instance available for order has a rules block 
associated with it. So, once the system receives an order in step 254, the assembly 
subsystem selects the applicable rules block for the ordered document using the 
associated document type. Each rules block is a concatenated key beginning with a 
generic document type that is followed by business layer information and logical 
links to other rules. 

Figures 6A-C show examples of Document rules 300, Condition Selection 
rules 302 and Variable Text Selection rules 304. As can be seen from these 
examples 300, 302, 304, rules are structured such that conditions associated with one 
rule select the next rule to be processed. As each rule is processed, various parts of a 
particular document are added, removed, modified or otherwise altered, e.g., 
variable text is inserted at one appropriate location and boilerplate text is deleted 
from another. During rules assembly Boolean operators, that may be part of a 
logical function spread across multiple rules or located in a single rule, are collected 
and guide how the document is assembled when the various parts are processed. 
Document rules 300 are an example of a typical rules block selected in step 254. 
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So, selection of the document rules in step 254 may select other, subsequent 
rules, condition rules and variable text rules. How or whether each of those selected 
rules are processed may depend upon conditional evaluation results, variable text or 
components, or upon which rules were selected. Thus, selecting a set of document 
rules selects a Boolean logic tree-like structure wherein each branch must be 
evaluated until the end is reached, i.e., when the document is complete. 

Document rules may contain multiple business layers that provide the ability 
to organize all content and business rules in a client specified set of business layers. 
In the example of Figure 6A, eight business layers are available per client, although 
fewer or more layers may be included. Business layers have a hierarchical structure 
wherein each layer after the first is a subset of the previous layer. Naming 
conventions for each layer are client-by-client configurable with an unlimited 
number of options within each layer. Users are not required to use all layers and 
may use less than all layers by classifying the remaining as null, e.g., as for layers 4- 
8 in rules block 300. 

Business layers are used for security, reporting, searching and indexing rules 
blocks for document assembly. Security is on a layer-by-layer basis, i.e., giving 
users read/write and other access to documents only within certain specific business 
layers. Reporting also may be available on a per layer basis. In addition, layer 
information may be used for document searching, when using search criteria other 
than specific document name searching. So, for example, a set of business layers for 
XYZ Health Insurance Company, Inc. might have the form: 

Layer 1 - Company Name (examples - XYZ of Virginia, Inc., XYZ of 
Maryland, Inc.). 

Layer 2 - Product (examples - HMO, PPO, POS) 

Layer 3 - Region (examples - Southeast, Northeast) 

Layer 4 - State (examples - Virginia, New York) 

Layer 5 - Customer Name (Microsoft, IBM, General Electric) 
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Layer 6 
Layer 7 
Layer 8 



-null 
-null 
-null 



All applicable business layer values are concatenated with document type to 
5 define all of the relevant actions and conditions that apply to a specific document 
assembly request for a specific document instance. All rules blocks stored within 
system are indexed by concatenated document type and specific business layer 
values. 

So, returning to step 256 of Figure 5, the assembly subsystem retrieves and 
1 0 assembles the XML document components from the repository in the order specified 
by the rules. The base/generic document is generated as an XML file for the 
particular ordered document, e.g., rule 306 with Rule ID 100. This XML file 
represents the application of the base document select rules. Normally, the base 
document select rules guide document component insertion, only inserting 
1 5 components that form the base document, i.e., do not delete or replace text. 

In the next assembly step 258 the component select rules (e.g., the rules 308, 
310, 312, 314 with RulelDs 200, 201, 202, 205) are applied to the base document. 
These component select rules 308, 310, 312, 314 are applied sequentially through the 
rules table as a double linked list. Each component select rule 308, 310, 312, 314 

20 may be classified according to any of three rules classifications. First each rule is 
classified according to the rule itself; Second, rules may be classified according to 
any conditions associated with applying the particular rule, e.g., AND, OR, etc.; 
Third, rules may be classified by specific actions that are taken if the particular rule's 
condition(s) are true - no action is taken in the event that any applicable rule 

25 condition is not true. Component select rules 308, 310, 312, 314 govern insertion or 
deletion of complete document components into the applicable document. Each 
"true" condition may elicit any one of three specific actions against the relevant 
document component. A new document component will be inserted from the 
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repository directly after the affected component. The affected component may be 
replaced with a different component from the repository. The component select 
rules 308, 3 10, 3 12, 3 14 are applied to the XML file in step 260 as to make any 
necessary modifications. Optionally, variable text rules 316, 318, 320, 322, 324 may 
be included to govern insertion of text into specified tagged areas within document 
components. So, component select rules 308, 310, 312, 314 must be completely 
processed before any variable text rules 316, 318, 320, 322, 324 can be applied to a 
document. 

A component select rule 308, 310, 312, 314 may be applied unconditionally, 
i.e., "always true" such that there are no conditions associated with the unconditional 
or always true rule. As a result, an always true rule is applied each time it is 
encountered. If a rule is not always true, it is conditional and must have at least one 
condition associated with it that must be evaluated. As each condition is evaluated, 
the entire condition set for the rule is evaluated, e.g., condition rules 326, 328, 330, 
332, 334 for ConditionlDs 821 1-8215 for component select rule 202. If any part of 
the condition is false, no action is taken with respect to that rule and rules assembly 
proceeds to the next rules set. Each condition may have one or more sub-conditions 
(and/or conditions) that are included in the rules evaluation, e.g., rule 328 
(ConditionTD 8212) is a sub-condition of condition 326 (ConditionID 821 1). The 
rules evaluation process is repeated for each rules set until no sub-conditions exist 
for the particular rule identification. The assembly process follows strict Boolean 
logic rules to assemble the final document. 

Variable text rules 316, 318, 320, 322, 324 are applied similarly to applying 
component select rules. However, variable text rules require only one action, 
inserting text at applicable tagged area of the XML file (as opposed to the three 
possible actions for component select rules), e.g., rules 336, 338, 340, 342, 344 
having Action Ids 55256, 55258, 55262, 55264, 55266. A parsing program is run 
against the XML file to search for variable data tags, indicating variable data must be 
inserted into the documents. The variable data may be supplied either through the 
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interactive publishing screen from within the system user interface or by a file sent 
through a client specific API. Each variable data tag within a document has a field 
name that matches an applicable field name in the variable data file, and is either 
supplied through the UI or sent through the API. Once the applicable variable data is 
5 inserted into the XML file, the complete XML file is forwarded to the publishing 
subsystem for publishing. 
Example 

So, using the rule example of Figures 6A-C to assemble a document, COC- 
HMO.VA.BNI, having a document type COC, begins with Base Document Select 
10 Rules, selecting rule 306 with RulelD 100. In this example, there is one rule for 
default component selection for a certificate of coverage (COC) document type. 
From Figures 6A and 6C, there are 5 components 346, 348, 350, 352, 354 that are in 
the generic COC base document as identified for entries for this base rule 306. This 
is evaluated as: 

15 1. IfDocType = COC, insert components P0001, P0002, P0003, P0004, P0005. 

From Figure 6 A, there are 3 component select rules for the HMO.VA.BNI 
specific version of the COC document from rules 308, 310, 312, 314 with RulelD 
200, 201, 202, 205, they are as follows: 

1 . If Group = BNI Replace P001 with HMO.VA.BNI.P001 . 
20 2. If Group = BNI Replace P002 with HMO. VA.BNI.P002. 

3. If ((Group=BNI and State = VA)) or ((Group=BNI and State = MD)), insert 

component P003L001 after P003 else insert component P003L002 after 

P003. 

Also from Figure 6 A, there are 3 Variable Text select rules for the 
25 HMO.VA.BNI specific version of the COC document from rules 3 16, 3 1 8, 320, 322, 
324 with RulelD 301, 305, 306, 308, 310. They are as follows: 
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1 . If (Group = BNI) and (State = VA), replace variable text component 
"VT.CompanyName" with HMO.VA.BNI.VT0002. 

2. If (Group - DMR) or ((Group = BNI) and (State = V A)), replace variable text 
component "VT.DoctorType" with HMO.VA.BNI.VT0005 else, replace 
variable text component "VT.DoctorType" with HMO.VA.BNI.VT0006 

3 . If (State = VA) or (State = PA), replace variable text component 
"VT.Dentist" with HMO.VA.BNI.VT0008 else, replace variable text 
component "VT.Dentist" with HMO.VA.BNI.VT0009. 

So, from the above assembly rules, the document is COC-HMO.VA.BNI, 
where COC is DocType and HMO, VA and BNI are the three selected business 
layers used. The remaining business layers are classified as null. The 3 separate 
tables for the assembly process, Rules tables 300, Condition table 302 and Action 
table 304 are all linked with an applicable Rule ID. Document/Group rules are 
applied following Document Order to list of all the documents that need to be 
assembled for each particular Order. For this example, only one document is in the 
DocGroup. 

Further, as noted above for this example, there is one rule for selection of 
default components for DocType = COC. Base Document Select rules are applied 
on this Certificate of Coverage (COC) document with 5 default components 
(identified by actions 346, 348, 350, 352, 354) in this base document, P0001, P0002, 
P0003, P0004 and P0005. The base document rules 306 is "always true," so 
condition table 302 is not reviewed for the base document rule 306 because the 
conditions for a rule that is always true are don't cares. Instead, rules assembly 
proceeds directly to the Action Table 304 which includes five actions, i.e., default 
actions 346, 348, 350, 352, 354 for Rule 100: action 346 identified by ActionID = 
56334 is marked as "First Action" to "Insert" COC-P0001 . No components are 
listed as affected and each of four of the other subsequent actions that are linked by 
"Next Action" column. 
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In this example, there are three component selection rules for the document 
order "HMO.VA.BNI" as can be determined in Document rules 300 and Actions 
rules 304. 

1) . If State = VA and Group = BNI, Replace P001 with HMO.VA.BNI.P001 . 

• Rule 308 (RuleID= 200) is identified as the first to apply for this layer. 

• Always True = True, so this rule 308 is always true, the condition is not 
evaluated (i.e., a don't care) and the application proceeds directly to the 
Action Table 304. 

• The first action 346 (ActionID=56345) for this rule 308 is "Replace". 

2) . If Group - BNI Replace P002 with HMO.VA.BNI.P002. 

• In Rule 3 1 0 (RuleID= 201) is identified as the first one to apply for this layer. 
Always True = True, so, this rule 310 is always true and the condition is not 
evaluated. Again, the application proceeds directly to the Action Table 304, 
where the first action 356 (ActionID = 46743) for this rule is "Replace". 

• Rules are linked to other rules by entries in the "Next Rule" and "Previous 
Rule" columns. So, for this rule 310, the next rule is rale 312. 

3) . If ((Group = BNI and State = VA)) or ((Group = BNI and State = MD)), insert 
component P003L001 after P003 else insert component P003L002 after P003. 

• Rules 312,314 (RulelDs 202 and 205) are identified. Rule 3 1 2 is not marked 
always true and so conditions 326, 328, 330, 332, 334 (ConditionlDs 821 1, 
8212, 8214, 8213 and 8215) in Condition Table 302 must be evaluated. The 
first condition, 346 is identified by a "First Condition = True" entry. 

• Condition 346 is an "OR" type condition with both a sub-condition 348 and a 
next condition 352 identified. The sub-condition 348 is evaluated first and, 
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then, the next condition 352 is evaluated. Sub-condition 348 is an "AND" 
type of condition with a Next Condition 350. 

• If Group * BNI, then the next condition 350 is not evaluated, because the 
condition 348 is false. If condition 348 is false no action is taken with 

5 respect to the rule 312. 

• Instead, Next Condition 352 is evaluated. 

• If condition 348 is true, condition 352 is not evaluated for this is "OR" type 
condition. 

So, the conditions can be included into the rules depending upon the relative 
1 0 complexity of the result. 

The evaluation results of condition 352 depends upon condition 348. If 
condition 348 is true, then condition 352 is not evaluated and condition 346 
is True. 

If condition 348 is false then, condition 352 is evaluated in the same manner 
as condition 348. Both conditions 348 and 352 are AND conditions with 
different variable/values. 

If Rule 3 12 is true, the action 356 (ActionID = 45654) is an Insert. 
If Rule 312 is false, then turning to ELSE Rule 314 which is always true, the 
indicated action 358 (ActionID = 45655) is an Insert. 

20 So, for this example, there are three Variable Text select rules for the 

HMO.VA.BNI specific version of the COC document. In each of these Variable 
Text select rules Variable Text is treated as component. 

1). For first rule 316: If (Group = BNI) and (State = VA), replace variable text 
component "VT.CompanyName" with HMO.VA.BNI.VT0002. 

25 • The document COC-HMO.VA.BNI is being constructed so this rule 3 1 6 is 

always true for this example. 
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• Skipping the condition to Action Table 304, the Action 360 for this Rule is 
Replace "VT.CompanyName" with VT0002. 

2). The next Rule 3 1 8, is not always true and has an OR type of condition. If (Group 
= DMR) or ((Group = BNI) and (State = VA)), replace variable text component 
5 "VT.DoctorType" with VT0005; else, replace variable text component 
"VT.DoctorType" with VT0006. 

• The condition 362 (ConditionID = 9235) includes sub-condition 364 and 
next condition 366. The sub-condition 364 is evaluated first. 

• Condition 364 is a normal AND type Boolean condition, both parts of which 
1 0 are true. 

• So, for this condition 364 the action 368 is Replace "VT.DoctorType" with 
specific variable text. 

• If the condition 364 is false for Rule 318; then, always true rule 320 indicates 
action 370 (ActionID = 55262). 

1 5 3). For third Variable Text Rule: If (State = VA) or (State = PA), replace variable 
text component "VT.Dentist" with VT0008; else, replace variable text component 
"VT.Dentist" with VT0009. 

The condition for this rule 322 is entirely variable text with no layers 
involved and has a sub-rule 324. 
20 • If the condition for 322 is true, then executing action 372 for it, 

replaces "VT.Dentist" with VT0008. 

If Rule 322 is false, The evaluating else 324, which is always true, 
leads to action 374 which replaces "VT.Dentist" with VT0009. 

Rules blocks can also be used when the assembly subsystem interrogates data 
25 values in a variable data interface fde produced from an external client database. 

This will allow users of the system to extend the power to the rules assembly process 
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by providing an additional degree of granularity with respect to the assembly 
process. 

Thus, a group of original personalized custom documents for each of a group 
of individuals is automatically assembled from numerous previously authored and 
periodically updated document components. All that is required to create such a 
group of documents is to provide user specific document rules and, optionally, 
variable text, which rules are evaluated, logically, to generate each personalized 
custom document. 

Having thus described preferred embodiments of the present invention, 
various modifications and changes will occur to a person skilled in the art without 
departing from the spirit and scope of the invention. It is intended that all such 
variations and modifications fall within the scope of the appended claims. Examples 
and drawings are, accordingly, to be regarded as illustrative rather than restrictive. 
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